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SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

Be it known that, BRIAN C. DAIS, a citizen of the United States, residing at 1 828 
Rockhill Lane, Howell 48843 in the County of Livingston and State of Michigan, ANGELA M. 
JOHNSON, a citizen of the United States, residing at 1801 Frawley Drive, Sun Prairie 53590 in 
the County of Dane and State of Wisconsin, LEWIS D. LEE, a citizen of the United States, 
residing at 84 1 6 N. Birdie Lane, Evansville 53536 in the County of Rock and State of Wisconsin, 
and PETE D. SCHROEPFER, a citizen of the United States, residing at 2843 Kingston Drive, 
Madison 53713 in the County of Dane and State of Wisconsin, have invented a new and useful 
COOLING CONTAINER HAVING A COOLANT AND PRESSURE RELIEF 
APPARATUS, of which the following is a specification. 
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COOLING CONTAINER HAVING A COOLANT AND 
PRESSURE RELIEF APPARATUS 

Technical Field 

The present invention relates generally to containers and more particularly to a 
cooling container having a coolant and pressure relief apparatus. 

Background Art 

Cooling containers are used to contain a variety of products and maintain such 
products at a reduced temperature relative to ambient temperature for a prolonged 
period of time. An example of a cooling container is disclosed in E. L. Smith U.S. 
Patent No. 2,526, 165, which describes (in connection with FIG. 6 therein) a container 
having an outer bowl that surrounds an inner bowl wherein the bowls are hermetically 
sealed to define a chamber therebetween. A suitable refrigerant liquid such as water 
is disposed within the chamber. A user places the container into a household freezer 
for a long enough period of time to freeze the liquid. Thereafter, the user takes the 
container out of the freezer and may place a product, such as a perishable food item, 
within the container. The refrigerant liquid is capable of maintaining the food item 
placed in the container at a temperature below room temperature for a relatively long 
period of time. 

Some prior art containers using a coolant or refrigerant within a cavity have 
included air space within the cavity to allow for expansion of the refrigerant upon 
freezing. Allowing for such expansion prevents such containers from rupturing. 
Another strategy to prevent such rupture of a cooling container is disclosed in Hilado 
U.S. Patent No. 4,485,636 where the bottom of the cavity is formed by a resilient 
diaphragm. The diaphragm allows for expansion of the refrigerant by compressing in 
response to the expanding refrigerant, thereby increasing the volume of the cavity and 
preventing the walls of the container from breaking as a result of the expanding 
refrigerant. 

While numerous prior art containers deal with pressure increases within a 
cavity due to expansion of refrigerant upon freezing, no known attempts have been 
made for handling pressure increases resulting from increased heat. It is possible that 
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if a user were to place a prior art container within a microwave oven, sufficient heat 
and pressure would develop within the sealed cavity to rupture the walls of the 
container. 

Summary of the Invention 

In accordance with one aspect of the present invention, a container comprises 
a first container portion and a second container portion joined to the first container 
portion to define a sealed cavity therebetween. A coolant is disposed within the 
sealed cavity. The container further comprises a pressure relief apparatus operable to 
limit pressure in the sealed cavity. 

According to a further aspect of the present invention, a container comprises a 
first container portion and a second container portion joined to the first container 
portion to define a sealed cavity therebetween. A coolant is disposed within the 
cavity. A joined section joins the first and second container portions. The joined 
section is operable to limit pressure within the cavity. 

A further alternative aspect of the present invention comprehends a container 
comprising a first container portion having a first wall, a base portion and a first rim. 
A second container portion has a second wall and a second rim. The second rim is 
joined to the first rim, thereby defining a cavity between the container portions. A gel 
is disposed within the cavity. A first raised portion, integral with the second wall, 
joins the second wall to the base portion and is rupturable in response to a first 
elevated pressure. A second raised portion, also integral with the second wall, also 
joins the second wall to the base portion and is rupturable at a second elevated 
pressure greater than the first elevated pressure. 

Brief Description of the Dra wines 

FIG. 1 is an isometric view of a container according to the present invention 
looking down from above; 

FIG. 2 is a bottom view of the container of FIG. 1; 

FIG. 3 is an isometric view of a lid for use with the container of FIG. 1 
looking down from above; 

FIG. 4A is a sectional view taken generally along the lines 4A-4A of FIG. 2; 
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FIG. 4B is a sectional view similar to FIG. 4A illustrating rupture of a first 
connection region; 

FIG. 5 is a front elevational view of a container which does not include a 
second connection region; 

FIG. 6A is a sectional view similar to FIG. 4A of a second embodiment of a 
container illustrating a tear-away weld as the pressure relief apparatus; 

FIG. 6B is a sectional view similar to FIG. 4A illustrating rupture of the tear- 
away weld of the container of FIG. 6 A; 

FIG. 7 is an enlarged sectional view similar to FIG. 4A of a third embodiment 
of a container illustrating a thinned wall portion as the pressure relief apparatus; 

FIG. 8 is a sectional view similar to FIG. 4A of a fourth embodiment of a 
container illustrating a valve as the pressure relief apparatus; and 

FIG. 9 is an enlarged full sectional view of a fifth embodiment illustrating an 
opening as the pressure relief apparatus; 

FIG. 10 is an isometric view of a sixth embodiment of a container illustrating 
a different shape of container looking down from above. 

Description of the Preferred Embodiments 
Referring now to FIG. 1, a container 36 defines an interior space 37 for 
placement of products therein. Referring also to FIG. 4 A, the container 36 includes a 
first container portion 39 and a second container portion 42. The container portions 
39 and 42 are constructed of polypropylene but other suitable materials may be 
employed. The first container portion 39 includes a first rim 45. The second 
container portion 42 includes a second rim 48 wherein the second rim 48 is joined to 
the first rim 45, thereby defining a sealed cavity 51 between the container portions 39 
and 42. The rims 45 and 48 may be joined by any suitable means including ultrasonic 
welding, spin welding, hot plate welding or by use of an adhesive, but the portions 39 
and 42 are preferably joined by vibration welding. Alternatively, the portions 39 and 
42 could be joined in a mechanical fashion (not shown), such as by press fitting or 
interfitting, such that the portions 39 and 42 are substantially sealed to define the 
cavity 5 1 . A coolant (not shown) is placed within the sealed cavity 5 1 . The first 
container portion 39 includes a first base portion 54, and the second container portion 
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42 includes a second base portion 57. A pressure relief apparatus 58 comprises a 
joined section 60 (seen also in FIG. 2) that joins the first base portion 54 to the second 
base portion 57 at first and second connection regions 63 and 66. 

Any suitable coolant may be disposed within the cavity 5 1 , but preferably the 
coolant is a cross-linked gel having a generally solid structure such that if the gel were 
heated the gel matrix tends to remain intact allowing only water vapor to escape from 
the gel matrix. In operation, the container 36 is first placed in a freezer for a long 
enough time to freeze the gel. Thereafter, a user may take the container 36 out of the 
freezer and place products within the interior space 37. The frozen gel should 
maintain food or other perishable items placed within the interior space 37 of the 
container 36 within a temperature range between about 10°C to about 15.5°C for 
about four to about six hours in a room temperature environment. In an above room 
temperature environment, the time and temperature ranges are affected somewhat 
depending on the ambient temperature. A preferred formulation of the gel comprises 
a mixture of about 98.2% water and a polymer of about 1.8% to about 2.1% solids. 
The solids include about 80-85% sodium carboxymethylcellulose, roughly 10-16% 
sodium benzoate and about 4-6% cross-linkers. The gel is available from Progressive 
Polymer Application of Sheridan, Wyoming and is sold under the trade name 
UNIGEL. A small amount of paraben (an anti-microbial preservative) is added to the 
gel as an additional component of the preferred gel formulation. Of course, other 
suitable gel formulations may be employed. It should be noted that the container 36 is 
not limited to use with only perishable food products. Rather, many other products 
may be kept cool by placement within the container 36. For example, human organs 
intended for transplant surgery may be placed temporarily therein. Alternatively, a 
cosmetic product, beverage or chemical compound may be placed in the container 36. 

FIG. 3 illustrates a lid 67 that may be used to seal contents placed within the 
container 36 in an airtight manner. The lid 67 includes a grasping tab 68 to facilitate 
removal of the lid 67. 

Assembly of the container 36 includes the following steps. The components 
of the gel are mixed together at room temperature. While still in a liquid state, the gel 
is poured into the second container portion 42. The first container portion 39 is 
placed within the second container portion 42, thereby displacing the gel upwardly 
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along the walls of the portions 39 and 42 defining the cavity 51 . Within several 
hours, the gel cures such that it assumes a generally solid structure. Thereafter or 
before curing of the gel, the joined section 60 is vibration welded to join the base 
portions 54 and 57. Simultaneously, the rims 45 and 48 are also joined together by 
vibration welding to seal the cavity 5 1 . However, the respective steps of welding the 
portions 54 and 57 and of welding the rims 45 and 48 could be performed 
sequentially. 

Referring to FIGS. 4A and 4B, the first connection region 63 includes a 
projection portion 69 integral with the first container portion 39. The projection 
portion 69 is vibration welded within an opening 72 of the second container portion 
42. The opening 72 is preferably about 1/8 inch in diameter. The first connection 
region 63 is rupturable upon exposure to elevated pressure within the sealed cavity 5 1 . 
The elevated pressure may result from heating the gel and/or container 36 such as by 
placement in a microwave oven. Heat developed within the sealed cavity 51 elevates 
pressure within the sealed cavity 51 forcing the walls of the first and second container 
portions 39 and 42 to push away from one another. When sufficient elevated pressure 
is reached, the walls of the first and second container portions 39 and 42 push away 
from one another with sufficient force to cause separation (rupture) of the first 
connection region 63. During separation, the base portion 54 carries the projection 
portion 69 upwardly away from the base portion 57, thereby removing the projection 
portion 69 out of the opening 72 and exposing the cavity 5 1 to the opening 72 as 
illustrated in FIG. 4B. Exposure of the opening 72 allows steam from the heated gel 
(or other heated coolant in vapor and/or solid form) to escape from the cavity 5 1 . 
This prevents the walls of the container 36 from rupturing. 

It should be noted that the joined section 60 could alternatively join side 
portions 73a and 73b (FIG. 4A) of the respective first and second container portions 
39 and 42 together. However, the joined section 60 preferably joins the base portions 
54 and 57. The opening 72 could also be disposed in the first container portion 39. 
However, the opening is preferably disposed in the second container portion 42 to 
prevent contamination of product placed within the interior space 37 of the container 
36 by the heated gel. The second connection region 66 joins the first and second 
container portions 39 and 42 together more securely than the first connection region 
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63 such that when an elevated pressure is reached within the cavity 5 1 , the first 
connection region 63 ruptures exposing the opening 72 while the second connection 
region 66 remains intact. The connection region 66 thus prevents possible inversion 
of the container portion 39, for example as illustrated in FIG. 5. In this regard, once 
the first connection region 63 ruptures, the cavity 51 is no longer sealed and it is not 
possible for sufficient pressure to develop within the unsealed cavity to cause rupture 
of the second connection region 66. 

As described above, the first connection region 63 ruptures in response to 
elevated pressure to limit pressure in the sealed cavity 5 1 . However, the region 63 
could be replaced with a region that alternatively limits elevated pressure by rupturing 
in response to a different parameter, such as an elevated temperature. By way of 
example only, a region could be employed that melts below the boiling point of the 
coolant within the cavity 5 1 . Melting of the region exposes the cavity 5 1 to the 
ambient surroundings so that pressure in the cavity 5 1 is limited. For example, the 
projection portion 69 might be constructed of a material having such a relatively low 
melting point that the portion 69 melts in response to such temperature, thereby 
exposing the opening 72 to the cavity 51 . Alternatively, the portion 69 might consist 
of a material that splinters or cracks in response to such temperature, thereby exposing 
the opening 72. In such a container, the second connection region 66 would not melt 
or otherwise rupture in response to the elevated temperature, and as in other 
embodiments described herein, would prevent possible inversion illustrated in FIG. 5. 

FIGS. 6 A and 6B illustrate a second embodiment wherein elements common 
to the various embodiments are given like reference numerals. The first connection 
region 63 is replaced by a tear-away weld 78 connecting the base portions 54 and 57 
adjacent the connection region 66. Upon exposure to an elevated pressure, the base 
portion 54 separates from the base portion 57 such that the portion 54 tears away a 
part of the portion 57 welded thereto (at the weld 78) to create an opening 84 (seen in 
FIG. 6B). The newly created opening 84 exposes the cavity 51, thereby preventing 
undesirable pressure build-up therein. As discussed above, the assembly of the 
container 36 includes the step of first filling the container portion 42 with gel while 
the gel is still in a pourable, liquid state. In the first embodiment illustrated in FIGS. 
4A and 4B, pouring the liquid gel into the container portion 42 might result in some 
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spilling or leakage of the gel through the opening 72 in the second container portion 
42. The embodiment illustrated in FIGS. 6 A and 6B overcomes this problem by 
employing the tear-away weld 78 that does not require a pre-existing opening (like the 
opening 72) in the container portion 42. It should be noted that the weld 78 could 
alternatively create several smaller openings or perforations (not shown) in the base 
portion 57 rather than the single opening 84. 

FIG. 7 illustrates a third embodiment wherein the joined section 60 is replaced 
by a thinned wall portion 87 preferably disposed in the base portion 57 of the second 
container portion 42. Exposure to an elevated pressure in the cavity 51 causes the 
portion 87 to rupture. A connection region (not shown) identical to the connection 
region 66 could be disposed near the portion 87 in this or any of the following 
embodiments discussed hereinafter. 

FIG. 8 illustrates a fourth embodiment wherein the joined section 60 is 
replaced by a valve 90 that opens in response to an elevated pressure in the cavity 5 1 
to limit pressure in the cavity 5 1 . 

FIG. 9 illustrates a fifth embodiment wherein the joined section 60 is replaced 
by a small opening 93 disposed in one of the container portions 39 or 42 (but 
preferably in the base portion 57 of the container portion 42) which prevents pressure 
rise beyond a certain level. A resilient plug (not shown) made of rubber or other 
suitable material could be disposed within the opening 93 to prevent contaminants 
from entering the cavity 5 1 . Such a plug would eject from the opening in response to 
an elevated pressure in the cavity 5 1 . 

FIG. 10 illustrates a sixth embodiment of a square container 96 that 
incorporates pressure relief apparatus, but which differs from the container 36 in 
shape. A lid (not shown) of suitable dimension could be placed on the container to 
seal products placed within the interior space 37. It should be evident from the 
container 96 of FIG. 10 that many variations of geometric shape and dimension are 
possible for a container incorporating any of the pressure relief apparatuses illustrated 
in FIGS. 4A and 4B and FIGS. 6-9. 

Numerous modifications to the present invention will be apparent to those 
skilled in the art in view of the foregoing description. Accordingly, this description is 
to be construed as illustrative only and is presented for the purpose of enabling those 
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skilled in the art to make and use the invention and to teach the best mode of carrying 
out same. The exclusive rights to all modifications which come within the scope of 
the appended claims are reserved. 



